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DETAILED ACTION 

This office action is in response to the filing of the application on 1/14/04. 

Information Disclosure Statement 

1 . The examiner acknowledges receipt of Information Disclosure Statements (IDS) 
filed 1/14/04, 4/21/0 v 4 and 7/8/04. The following items in the IDS filed 1/14/04 are only 
available in incompletely readable form: AC, AD, AF, AH, AJ, AQ, BC, BG and BH. 
Therefore, the IDS filed 01/14/04 fails to comply with 37 CFR 1 .98(a)(2), which requires 
a legible copy of each cited foreign patent document; each non-patent literature 
publication or that portion which caused it to be listed; and all other information or that 
portion which caused it to be listed. It has been placed in the application file, but the 
information referred to therein has not been considered. 

2. Signed copies of the IDS Forms PTO-1449 have been enclosed with this office 
action, but above-listed incompletely readable items in IDS of 1/14/04 have been 
crossed out. The Information Disclosure Statements filed 4/21/04 and 7/8/04 have been 
considered. 

Claim Objections 

3. Claim 71 is objected to because of the following informalities: the wording: "an 
entirety of the first active region within the crystalline layer being within" (lines 10-11) 
should be replaced by: "said portion being entirely within". Appropriate correction is 
required. 
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4. Claim 77 is objected to because of the following informalities: the wording: "the 
transistor device" (line 1) should be replaced by: "the first transistor device". 
Appropriate correction is required. 

Claim Rejections - 35 USC § 103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

6. Claim 71-78 and 80-81 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Chu et al (6,251 ,751 B1 ) in view of Meyerson et al (5,298,452). Chu 
et al teach (title, abstract, Figure 6; cols. 2-5): a computer system (N.B.: as shown 
below an inverter, which is a computer system by itself, although other applications, 
including incorporation into a computer circuit, in particular DRAM, is also taught by Chu 
et al: see col. 5, 1. 23-34) comprising: 

a signal source arranged to provide a data signal (input: col. 4, 1. 59-64); and an 
inverter coupled with the signal source (N.B.: inherently, a CMOS circuit of two (n-type 
and p-type, resp.) FETs (col. 4, 1. 55-57) with gates interconnected to the same voltage 
source (input) (col. 4, 1. 59-64) and the drain of one FET coupled to the source of the 
other (col. 4, 1. 59-64) is an inverter circuit; see, e.g., any text book or specification, 
[0012]) coupled. with the signal source, configured to invert the data signal and arranged 
to output the inverted signal; a crystalline layer comprising silicon and germanium 16' 
(col. 2, 1. 27-29 and col. 3, 1. 11-16); a first transistor device 52 (or, in an alternative 
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mode of identification: 53; col. 4, 1. 32) supported by the crystalline layer (Fig. 6), the 
first transistor device comprising a first gate 57 (col. 4, 1. 37-40) and a first active region 
(region laterally defined in view of the specification to comprise all of source and drain 
regions 60 and 61 (col. 4, 1. 40-43) and semiconductor region contiguous with said 
source an drain regions) proximate the first gate (cf. Figure 6); the first active region 
including a first channel region (semiconductor region defined as being laterally 
between the source and drain regions 60 and 61) and a pair of first source/drain regions 
60 and 61 , respectively (loc.cit.); at least a portion of the first active region being within 
the crystalline layer (namely: the portion of the silicon germanium layer 16' located 
laterally between said source and drain regions 60 and 61 , respectively); a second 
transistor device 53 (or 52) (Figure 6 and col. 4, 1. 32), the second transistor device 
comprising a second gate 57and a pair of second source/drain regions 60 and 61 (cf. 
Figure 6; col. 4, 1. 32-44); the first and second gates being electrically connected to one 
another (cf. Fig. 6 and col. 4, 1. 59-64), and being in electrical connection with the signal 
source (namely: the input: col. 4, 1. 64); and one of the first source/drain regions being 
electrically connected with one of the second source/drain regions and being in 
electrical connection with the output (col. 4, 1. 59-64 and Fig. 6). 

Chu et al do not necessarily teach the limitation "an entirety of the first active 
region within the crystalline layer being within a single crystal of the crystalline layer" 
(lines 10-1 1 of claim 71 ). However, it would have been obvious to include said limitation 
in view ofMeyerson (5,298,452) cited by Chu et al for the process of making said 
crystalline layer 16' (see Chu et al, col. 2, 1. 45-50), because Meyerson, in a patent on 
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the chemical vapor deposition of epitaxial layers (title), hence analogous art, teach the 
epitaxial layer deposition to result in a single crystal (abstract and col. 19, 1. 11-14). 
Motivation to include the teaching by Meyerson in the invention by Chu et al is assured 
because there is no reason to deviate from the method by Meyerson and recited for the 
step of producing the crystalline layer by Chu et al themselves (col. 2, 1. 45-50). 
Additional motivation derives from the reduction of defects by virtue of the single-crystal 
nature of the product by Meyerson: crystal defects reduce mobility and hence lead to a 
deterioration of the electrical properties of the epitaxial layer (col. 3, 1. 18-25). 

On claim 72: the crystalline layer has a relaxed crystalline lattice (col. 2, 1. 45-50), 
and further comprising a strained crystalline lattice layer 20' (see Chu et al, claim 10 
and its independent claim 1 ; col. 5, 1 38-48 and col. 6, 1. 21-23) between the crystalline 
layer and 16' and the first transistor device gate 57. 

On claim 73: the strained crystalline layer includes silicon (col. 2, 1. 51-57). 
On claim 74: the first transistor device 52 is an NFET device (col. 4, 1. 55-56). 
On claim 75: in the alternative indicated in the rejection of claim 71 the first 
transistor device is a PFET device (loc. cit.). 

On claim 76: the strained crystalline lattice 16' layer includes silicon and 
germanium (col. 2, 1. 51-57). 

On claim 77: in the alternative indicated in the rejection of claim 71 the first 
transistor device is a PFET device (loc. cit.). 

On claim 78: in the combined invention, Chu et al follows the method by 
Meyerson, thus producing the entirety of the relaxed crystalline lattice 16' as a single 
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crystal (Chu et al, col. 2, 1. 45-57 and Meyerson, abstract, first sentence, and claim 13 
by Meyerson). 

On claim 80: the relaxed crystalline lattice 16' includes Si/Ge (col. 2, 1. 51-57). 

On claim 81: the relaxed crystalline lattice comprises from 15-25 atomic 
percent germanium (col. 2, 1. 35-37), and hence the range of atomic percent 
germanium in the prior art by Chu et al is seen to overlap the range as claimed. 

A prima facie case of obviousness typically exists when the ranges of a claimed 
composition overlap the ranges disclosed in the prior art or when the ranges of a 
claimed composition do not overlap but are close enough such that one skilled in the art 
would have expected them to have the same properties. In re Peterson, 65 USPQ2d 
1379 (CA FC 2003). In the underlying case there is substantial overlap and obviousness 
is thus fully prima facie . 

7. Claims 71, 72 and 79 are rejected under 35 U.S.C. 1 03(a) as being 
unpatentable over Fitzgerald et al (US 2002/0125471 A1) in view of Chu et al 
(6,251,751 B1) and Meyerson (5,298,452). Fitzgerald teaches a computer system 
(CMOS inverter circuit is a computer system) comprising: a signal source (input node 
401 (Fig. 4A and [0064]) arranged to provide a data signal V in (Fig. 4A and [0064]); and 
an inverter 400 coupled with the signal source (Fig. 4A and [0064])| configured to invert 
the data signal ([0064]) and arranged to output the inverted signal (through output node 
410 (Fig. 4A and [0064]); the inverter including: a crystalline layer 502/506 (Figure 5A 
and [0084]: layer 502/506 is characterized by lattice constants, including partly relaxed 
(i.e., buffer) layer 502 and therefore it must have crystallinity (see [0055], first sentence): 
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106 and 506 denote the same layer, so do 102 and 502) comprising silicon and 
germanium ([0054] and [0084]); a first transistor device (either nMOSFET or pMOSFET, 
see abstract) supported by the crystalline layer, the first transistor device comprising a 
first gate 512 ([0084]) and a first active region (defined in view of the specification to 
comprise all of the semiconductor region laterally confined between and inclusive of 
source and drain regions 563 and 564, respectively ([0087] and Figure 5A) proximate 
the first gate (Fig. 5A); the first active region including a first channel region (active 
region portion between source and drain) and a pair of source and drain regions 563 
and 564, respectively ([0087]); at least a portion of the first active region being within the 
crystalline layer (the portion between source and drain 506 being within 504/502/506; 
[0084]); a second transistor device (the other of the nMOSFET and pMOSFET 
delineated above and not identified to be said first transistor device) comprising a 
second gate and a pair of second source and drain regions ([0084]); the first and 
second gates being electrically connected to one another and being connected to a 
signal source (401, V in )(Figure 4A and [0064];the gates being interconnected and 
connected to an input signal source also is inherent in a CMOS inverter); and one of the 
first source/drain regions being electrically connected with one of the second 
source/drain regions (inherent in any CMOS inverter and shown in Fig. 4A) and being in 
electrical connection with the output 410 (Fig. 4A and [0064]). Fitzgerald et al do not 
necessarily teach the limitation "an entirety of the first active region within the crystalline 
layer being within a single crystal of the crystalline layer". However, it would have been 
obvious to include said limitation in view of Chu et al, who teach the deposition of an 
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epitaxial crystalline silicon germanium layer 16' as a relaxed silicon germanium 
crystalline layer in a CMOS inverter heterostructure (col. 1,1. 45-62), with reference to 
Meyerson for the deposition method (col. 2, 1. 23-50 and Figure 1 ) of said layer. Material 
result and motivation are recited in Meyerson: his method results in a single crystal 
silicon germanium layer.(see abstract) while for motivation Meyerson cites the reduction 
of defects by virtue of the single-crystal nature of the product by Meyerson: crystal 
defects reduce mobility and hence lead to a deterioration of the electrical properties of 
the epitaxial layer (Meyerson, col. 3, 1. 18-25). 

On claim 72: the crystalline layer 502/506 has a relaxed crystalline lattice 
(abstract, [0055] and [0084]) while the computer system further comprises a strained 
crystalline layer 508 (see [0084]: in order a layer to be strained, i.e., to have a strained 
lattice, a lattice must exist and hence the layer is crystalline. 

On claim 79: lattice mismatch is spread over a distance by silicon germanium 
buffer layer 502, which buffer layer, being by its gradual accommodation of lattice 
constant at least partly relaxed. Therefore, some of the mismatch must reside in 
502/506 including the interface between 502 and 506. Any lattice mismatch implies at 
least two different lattice constant values and hence two different lattices and related 
crystals. Therefore, the relaxed crystalline lattice in 502/506 is polycrystalline. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P. Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 
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If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J. Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

September 7, 2005 



Patent Examiner: 




lannes Mondt (art Unit: 2826). 



